Introduction
In the study of HIV infection the estimation of the likely time at which the seroconversion takes place is an important aspect. In the estimation of the statistical measures to seroconversion, a stochastic model has been conceptualized the taking into [81] Nowak and May (1991) who have used stochastic process and the system of ordinary differential equation to estimate mathematically the antigenic diversity threshold which represents an upper limit of the different viral stains which can be kept under control by the immune system. [105] Sathiyamoorthi and Kannan (1998) have discussed a stochastic model for estimating the expected time to seroconversion. They have used the shock model and cumulative damage process as discussed by [43] Esary et al. (1973) . In developing such a model they have taken the antigenic diversity threshold as a random variable following an exponential distribution. In this study the theortical results are substantiated using numerical data simulated.
Motivation
Antigenic diversity is the divergence of the virus with spread of immune properties to protect themselves against the antibiotics which are developed to fight against the infection.
The antigenic diversity threshold is indicated as that point of human immune system at which seroconversion takes place. Another interesting paper on the antigenic diversity threshold is by [114] Stiliankies et al (1994) . In this paper, the authers have stated that as a retrovirus HIV shows a high replication error rate and leads to the certain of distinct viral genomes with different immunological properties. This model predicts unrestrained HIV replication and depletion of T helper cells. [64] Kannan et al (2007) have discussed a stochastic approach to determine the expected time to seroconversion of HIV infected under the assumption that the threshold level of antigenic diversity is a random variable which follows a gamma distribution.
Model Description
In this model a certain number of HIV viruses are getting transmitted and they in turn contribute to the antigenic diversity during the regenerate process which is known as replication. As and when the total antigenic diversity crosses a threshold level, the seroconversion takes place due to the depleting T4 cells. The damage caused to the immune system of an individual is taken to be a continuous process. This can be alternatively interpreted as the cumulative antigenic diversity in successive contacts. Let T be a continuous random variable denoting the time to seroconversion corresponding to the relavant random variables which contribute to seroconversion. In doing so the antigenic diversity is depicted as a threshold and it is called as the antigenic diversity threshold.
The successive contacts of an individual with an infected partner result in acquiring more and more at antigenic diversity which otherwise can be called as damage to the immune system. The antigenic diversity threshold is the antigenic diversity exceeding the particular level leading to the collapse of the immune system and seroconversion. T -A random variable denoting the time to seroconversion. P � n = P(x i = n) the probability that n particles of HIV are transmitted during the i th contact.
Notations
U i : A random variable denoting the interarrival time between successive contacts with p.d.f. f(.) and c.d.f. F(.).
V k (t) = Probability of exactly k contacts in the time interval (0, t] .
Analysis
Pr{there are exactly k contacts in (0, t]} × Pr{the cumulative total of antigenic diversity < y}
Let P(y = 1) = θ , represent the probability that the threshold level is equal to one. Ph.D. Thesis P(y = 2) = θθ which implies that the probability that the conversion takes place only when y = 2 .
Similarly,
The probability generation function φ is
which is the probability that an individual is not getting infected in a single contact. The probability that the cumulative damage has not crossed the threshold level in k contacts is equal to S k and 
, where F k (t) is the distribution function of
Assuming that f * (.) follows an exponential distribution with parameter c , we have 
Hence the expected time
and the variance of the seroconversion
Substituting (4.4.3) in (4.4.1) we get
Hence the expected time E(T ) = 1 + θ 2cθ .
Substituting (4.4.3) in (4.4.2) we get
Hence the variance of the seroconversion time
Numerical Examples
To illustrate the above results different values for c and θ are given and graphs are drawn.
Graphs of E(T ) and V(T ) for different values of c
Taking the above result for c = 1, 2, 3 . . . 9 and θ = 0.4 and 0.6 the values of E(T ) and V(T ) are obtained and the graph is drawn in Figure 4 .5.1. The calculated value indicates E(T ) and V(T ) moves in the same direction. 
Graphs of E(T ) and V(T ) for different values of θ

Conclusion
It is observed from the table 4.5.1 and also the graph as the value of the parameter ' c ' which is namely the parameter of the distribution of the inter-arrival time between contact shows an increase which means that the average interval time E(U) = 1/c , since U ∼ exp(c) .
Hence the expected time to seroconversion decreases and the variance of the seroconversion also decreases.
From table 4.5.2 and figure 4.5.2, the following observations is made: As the value of θ , which is the parameter of the geometric distribution of the threshold, increases the mean time to seroconversion decreases and the variance of the seroconversion time are also decreases.
For the application of the model developed in this chapter it is patient to take up the analysis of medical data. This is a future direction of research work. 
